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Recent reports have shown an increase in deaths from asthma in the older age groups.'
Whether this increase in deaths is due to a rise in asthma prevalence, an increase in case fatality, or changes in diagnostic fashion or death certification practice among doctors is unknown. Changes in the international death classification rules or application of these rules by registering officers may also lead to variation in mortality statistics. Accuracy of death certification is greatest in younger age groups and declines in older age groups. Inaccuracy is thought to be mainly due to diagnostic confusion between chronic asthma and chronic obstructive pulmonary disease (COPD) which can lead to arbitrary diagnostic coding and death certification. Studies investigating trends and risk factors in asthma death have concentrated on younger age groups.2A Since mortality appears to be rising in older age groups, a detailed investigation into the accuracy of death certification is necessary for a clearer interpretation of mortality trends.
In a previous study we have shown that, for the years 1981-4, approximately one third of registered asthma deaths in Northern Ireland did not die from asthma.5 A similar number of asthma deaths were registered under other diagnoses including COPD, but the study did not examine deaths registered as COPD in cases aged over 55 years. Little is known of the accuracy of death certification in COPD and to date no comprehensive examination of registered deaths mentioning all forms of COPD has been reported.
The purpose of our study was to investigate the accuracy of death certification and registration in asthma in all ages and COPD in ages up to 75 years. 
Results
The results have been categorised according to whether the registered cause of death was asthma, COPD, or "other" (table) . There were 50 registered deaths due to asthma (certificates mentioning asthma and registered as asthma using internationally agreed rules by the registering officers) and the panel agreed that asthma was the cause of death in 43 (86%) of them. In the other seven cases the panel concluded that death was due to myocardial infarction (2), pneumonia (2), pneumothorax (1), carcinoma of stomach (1), and COPD (1). In one of the 50 certificates the rules of classification had been misapplied by the registering officer and the panel agreed with the amended underlying cause of death (pneumothorax).
When COPD was the registered cause of death the results were divided according to whether or not asthma was mentioned anywhere on the certificate. When asthma was not mentioned the results have also been divided by age group to allow for the sampling process (table). There were 10 certificates which mentioned asthma and the panel decided that death was due to asthma in seven of them, to COPD in two, and to "other" causes in one case (7), cardiac failure (4), stroke (1), laryngeal carcinoma (1), and diabetes mellitus (1), while those confirmed as COPD had been registered as myocardial infarction (6) , cardiac failure (8) , pneumonia (2), gastrointestinal haemorrhage (1), and bronchiectasis (2) . In this group one certificate had been incorrectly registered as respiratory failure when COPD was the underlying cause.
Out of 350 deaths there were 11 errors in registration. In addition there was variation in the application of classification rules for both asthma and COPD. When asthma and either emphysema, COAD, or chronic bronchitis was recorded in part I of the certificate the death was variably registered as asthma or COPD. Of the seven cases of "asthmatic bronchitis" four were registered as asthma and three as chronic bronchitis. When COPD was recorded as being due to myocardial infarction, cardiac failure, bronchopneumonia, or pneumonia, the death was registered as COPD on 34 occasions but as the other condition on 10 occasions. In this study the number of certificates subject to variable interpretation of the classification rules where asthma or COPD without asthma was mentioned in part I of the death certificate was 13 (21%) out of 62 for asthma and 44 (38%) out of 117 for COPD.
In the total sample of certificates the panel diagnosed 108 deaths from asthma and 66 deaths from COPD corresponding to the 50 asthma and 124 COPD deaths registered (table) . The sensitivity and specificity of death registration as an indicator of the "true" number of deaths from asthma and COPD in a subpopulation of all deaths in Northern Ireland aged up to 75 years where either asthma or COPD is mentioned anywhere on the death certificate is estimated to be 29% and 98-6% for asthma and 69% and 70% for COPD, respectively. The positive predictive value of registration ofasthma deaths in this same population (the probability that a registration truly reflects an asthma death) is 87%. The negative predictive value ofregistration of asthma deaths (the probability that a death registered under other causes was not in fact an asthma death) was 81%. The corresponding figures for COPD were 39% and 88%, respectively. The total number of deaths from asthma and COPD, as defined by this study, in Northern Ireland in 1987 in cases aged up to 75 is estimated to be 141 and 127, respectively. The majority of asthma deaths were registered under other diagnoses. Although the number ofdeaths from asthma has increased and from COPD has reduced, the total number of deaths from all forms of airways obstruction is similar to that registered.
The resubmission of cases before and after the relative interview caused three cases to be reassigned: the overall reproducibility of the diagnostic method was 94%.
Discussion
This study has shown that death certification in asthma and COPD in Northern Ireland is inaccurate. There are many deaths currently registered as COPD which could be called asthma using currently accepted clinical diagnostic criteria.
In death certification the certifying doctor should report the cause leading directly to death on the first line of part I of the certificate and, if required, antecedent conditions on the second and third lines with the underlying cause of death stated lowest in the sequence of events. Part II of the certificate is available for listing other significant conditions contributing to the death. The obstructive pulmonary disease and allied conditions", and the ICD 10th revision8 is little changed. Clinically some distinction between asthma and other forms of chronic airways obstruction appears to be useful. For this study we have made a distinction between asthma and COPD, using COPD as a collective term for all non-asthmatic chronic airways obstruction. In the UK the term chronic obstructive airways disease (COAD) is generally used for this purpose and has become increasingly used on death certificates, largely replacing chronic bronchitis. The WHO introduced the term "chronic airways obstruction unspecified" in 1978 and this is the term registered when COAD or COPD or equivalent is written on the death certificate. This study suggests that the diagnostic label of COAD written on a death certificate is often used as a convenient term for all types of chronic airways obstruction including asthma and also for other chronic respiratory conditions. This is the first study to investigate the accuracy of death certification in all forms of airways obstruction in age groups up to 75 years. Information was obtained from all available sources. Particularly informative were details obtained from relatives who provided a lifetime clinical history unavailable from any other source.
The diagnosis of asthma and COPD retrospectively cannot be entirely objective since most deaths are not confirmed by necroscopy. The accuracy of the panel's diagnosis may be influenced in favour of asthma by bias in the diagnostic process. However, the panel consisted of two experienced respiratory physicians who diagnosed asthma or COPD as far as possible as they would in their normal clinical practice using predefined diagnostic criteria similar to those developed by the American Thoracic Society.6 In most cases they found the diagnosis to be relatively straightforward. Furthermore, the panel diagnosis of either asthma or COPD was a preliminary step of an investigation of risk factors in death from both asthma and COPD. It was not a search for asthma deaths.
Twenty deaths from asthma had been previously registered as myocardial infarction or cardiac failure. The transfer of the diagnosis to asthma was felt justified ifthere was no previous history of cardiac disease and if, before the "sudden death", the increase in respiratory symptoms was more in keeping with deteriorating asthma and acute respiratory failure than cardiac failure.
The inaccuracy in certification has implications for following trends in asthma and COPD mortality. The recently reported increase in asthma deaths in the elderly could be explained by relatively small shifts in death certification from COPD to asthma rather than changes in the prevalence or case fatality of asthma. In a study of death certification practice in the then European Community910 it was shown that significant variation exists in the way doctors certify a death when there is clinical ambiguity as to whether the diagnosis is asthma or COPD. In countries with high asthma mor-tality more doctors certified ambiguous cases as asthma than COPD. Our data show that this variation in certification could contribute to the differences in mortality rates between countries, and highlights the need for caution when interpreting international or even national regional differences.
Most investigators of asthma mortality have avoided subjects aged over 55 years and those with significant irreversible obstruction because ofthe difficulty in precise diagnosis." However, asthma mortality is high in these groups so investigation is important for a proper understanding of the risk factors involved. Moreover, it may not be possible to generalise from lessons learnt from asthma death studies in highly selected and younger age groups. It is at least possible that inaccuracy in death certification reflects poor diagnosis and management in the past.
This study confirms that death certification in asthma is inaccurate and that a similar inaccuracy occurs for COPD. Although a few errors occurred in the registration of the cause of death by the registering officers, most errors occurred on completion ofthe death certificate. Only by improvement in the nomenclature of obstructive airways disease, the standard of completion of death certificates, and consistent application of classification rules will mortality trends in asthma and other forms of chronic airways obstruction become interpretable.
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